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Abstract
Mobile platforms are having an increasing impact in the way we relate with other people and with organizations from
different areas. In obstetric practice, the interaction between human and computer provides to healthcare professionals 
ubiquitous access to varied information about patients, offering tools that facilitate a professional monitoring service to
pregnant women and may prove to be very useful for the proper functioning of the service. In this article the authors outline
the tasks and problems that health professionals deal with daily and present a solution based on the interaction with mobile
platforms.
© 2013 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of 
CENTERIS/ProjMAN/HCIST.
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1. Introduction
The value of mobile applications in a daily basis it’s unquestionable, both in social and professional context.
Information and Communication technologies improve the quality of the service, reduce the number of errors
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and enhance clinical research. Mobile platforms, in addition to these benefits, allow a ubiquitous and smarter 
use of systems. 
It is crucial to find strategies to enable professionals of different areas to offer better health care, providing 
better assistance. In the context of obstetrics, health professionals deal daily with different pregnant patients 
and monitor pregnancy, childbirth and postpartum phases [1]. A strict monitoring requires that information 
about the patients can be consulted anytime, anywhere. Furthermore, an obstetrician is tasked to calculate the 
expected date of delivery and gestational age, which is still done in a very retrograde way, with specific 
gestational dating disks that facilitates the occurrence of errors when collecting data from them. Beyond these 
common pregnancies, it’s important to note that medically assisted pregnancies require another type of 
calculations and therefore, has to be analyzed differently. These and other calculations are very important to 
pregnant women and any mistake can cause awful consequences. A tool that provides the health professional a 
set of instruments that can improve the attendance of pregnant women and get real-time relevant information 
about each user is therefore of utmost importance.  
There are some risks involved on software development such as Competency Risks, Technological Risks 
and Risks associated to the Requirements. The Competency Risks are related to the knowledge to overcome the 
problem. Being so, before implementing a product it is necessary to understand the specificities of the area that 
the product fits in every way. The Technological Risks refer to which technology to be used, so it is important 
to understand that a way to control the problems complexity is by studying varied technologies, analyzing what 
is possible to achieve with each of them and then choosing the right one. In this article, the authors are looking 
to try to reduce the risk associated to the Requirements to allow the product from getting close to obstetricians 
real need. Being so it is important to define which tasks the system should support and understand how to fit in 
into the organization activity. 
Different tools have been developed in the field of obstetrics. A large number only provide guides for 
theoretical studies; others a method to manage the existing users in a service; some only a form to calculate the 
gestational age and expected date of pregnancy. However, the world of obstetrics also require another type of 
features, more complete and robust, which can be handled either by obstetricians, obstetric nurses and students 
in related fields. 
2. Main Goals 
As previously stated, there are some issues in obstetric practice that limit the performance of obstetricians 
and reduce the ability of the mother to enjoy her own pregnancy. 
The prediction of gestational age and expected date of delivery using methods little accurate implies 
inefficient management of pregnant women by the obstetrician, leading to difficulties in booking his holidays 
and scheduling other events. In some cases may even lead to increased costs for the health facility due to the 
mother’s dislocation before actual date of birth, consuming available resources. In cases of medically assisted 
pregnancies, it is a greater difficulty in determining a date with any degree of certainty. 
On the other hand, the access to the mother’s medical history and other personal data is not available 
ubiquitously and is usually handwritten, with the risk of losing information or not being able to find it right 
away, not offering to pregnant women the best monitoring. 
Finally, mobile development can follow different methods. However, its implementation in different 
platforms has some restrictions, implying that an application has to be developed for each platform or follow 
another approach which facilitates the process of creating applications but which. However, also has some 
drawbacks. 
In order to improve the quality of the health care, firstly we are looking to describe different applications 
already developed for the context of obstetrics and analyze their features, stronger points and weaknesses. In 
addition, we are analyzing if the best target for the application development in this context are the native or 
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mobile web applications, discussing the advantages of each approach. To solve the problems listed above, an 
application compatible with Android and iOS will be analyzed, designed, developed and tested. This 
application will enable a better prediction of the expected date of delivery for all pregnant women monitored by 
obstetricians, allowing them to manage personal data, medical history and important dates related to each 
pregnant, triggering reminders on their mobile device for the relevant dates. The application will also provide a 
theoretical information module necessary for pregnancies with certain characteristics. Is being developed a new 
mobile application, compatible with Android and iOS, that aims to support obstetric practice. The application 
main idea is to enable the management of all pregnant women accompanied by an obstetrician, facilitate a more 
reliable prediction of the expected date of birth and gestational age and provide an appointment book of all 
relevant dates of a pregnancy. The main focus of this paper is to analyze the domain of the problem and study 
the features that are essential to obstetricians so that this analysis can lead to the development of a tool that has 
a large practical usefulness in a daily basis. 
3. Domain Analysis 
3.1. Obstetrics 
Obstetrics is a sub-specialty of surgery, which means that an obstetrician studies the surgical area and then 
specializes in the care of pregnant women and surgeries related to labor, such as caesarean sections. The 
obstetrician is, so, a doctor who specializes in labor. In addition, the obstetrician is dedicated to the study of 
gynecology, dealing with a wide range of situations related to the reproductive system.  
Most obstetricians contact with the future mothers throughout pregnancy during prenatal appointments, in 
which they check if the baby is healthy, discussing which steps can be taken to prevent any pregnancy issues, 
performing diagnosis tests to detect potential problems [1].They provide health care to pregnant women, 
mothers and newborns in order to promote and preserve the normality of the process that involves the birth of 
the child, taking into consideration emotional, socio-cultural and physical concerns [2]. 
The obstetrics is a medical specialty that can become extremely pleasing given that favors interaction with 
children and provides a special pleasure for allowing a healthy birth. However, it is also very stressful since it 
involves irregular and unpredictable schedules as the expected date of delivery is not easily determined. [1] 
3.2. Prediction of relevant dates 
The preterm and post-term births and intrauterine growth restriction are, for the most part, the causes of 
perinatal morbidity and mortality. In order to provide the pregnant woman the right guidance and obstetric 
assistance strategies is essential to know the exact gestational age and expected date of delivery. 
Gestational age is, by definition, based on an ideal menstrual cycle with ovulation and fertilization occurring 
on the 14th day of the cycle, starting that day the biological growth, i.e., two more weeks than embryological 
age. At the end of a week from conception the implementation of the blastocyst arises, which is a prerequisite 
for embryo formation and later fetal development [3]. Relatively to the expected delivery date, taking into 
account that a normal pregnancy takes about 280 days, it’s common to count nine months from one week after 
the last menstrual period [4]. 
It is common, in some obstetric units, to induce labor in order to prevent post-maturity situations. However, 
a decrease in the rate of these inductions could provide a reduction in the length of interment and the number of 
medical and surgical interventions. For that to happen, it’s essential to accurately determine the gestational age 
and the expected date of delivery. [3]   
Gestational age calculated from the pregnant medical history or by physical examination is not usually 
considered because of its low accuracy and/or its difficulty to apply in clinical practice. However, until 
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recently, the last menstrual period was the method most commonly used as a way to calculate the gestational 
age. Despite its use in clinical practice, this is not a reliable method due the existence of irregular menstrual 
cycles or due to a recent abandonment of oral contraception, among others, because these will interfere with 
this method. 
The various methods available for calculating the gestational age are the following: 
 
Fig. 1. Gestational age calculation methods. 
The last menstrual period should be deprecated or used in conjunction with another method with lower error 
rate and higher efficiency/accuracy, being the routine scan in the first half of pregnancy a good substitute or 
complement. [3]  
3.3. Attendance to the pregnant 
During pregnancy it is advisable to provide prenatal care by nurses and doctors to pregnant women. These 
are preventive care, aiming to execute routine tests that enable the treatment and prevention of health problems 
during pregnancy, while promoting healthy lifestyles that benefit both mother and child. During routine 
examinations, nutrition counseling and medical information is available to pregnant women about 
physiological and biological changes common in pregnancy.  
Providing prenatal care routines has contributed to the reduction of maternal mortality, abortion and 
prevention of birth defects, underweight births and other preventable health problems. The prenatal care usually 
consist of monthly visits during the first half of pregnancy, becoming biweekly visits during the following two 
months and weekly during the last month, allowing monitoring of the health status of pregnant women and 
prenatal development during pregnancy. During these routine visits physical tests are conducted which usually 
consist of: [5] 
 
x Gathering of mother’s medical history; 
x Blood pressure control; 
x Weight and height; 
x Pelvic examination; 
x Blood and urine analysis; 
x Monitoring the fetus heart rate through fetal Doppler.  
Since pregnancy and childbirth are unique and unforgettable moments in the mother’s life, should be taken 
into account her will, respecting how she wishes to be assisted during pregnancy and labor. Therefore, for a 
proper monitoring during pregnancy, obstetricians should have access to information about the pregnant 
women and provide human resources, for the humanization of childbirth. [2]  
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3.4. Electronic Patient Record 
The clinical records, in general, contain administrative and medical information organized about a specific 
patient whose compilation is normally done by doctors or nurses. It is used in clinical practice and contains 
data about clinical history, physical examination, diagnosis and treatments which are complemented with 
laboratory test results or other reports. 
Gathering this information is essential given that the clinical process involves steps such as observation, 
decision and action plan. Initially, from the data collected, information is generated. Therefore, based on 
clinical knowledge, is made an interpretation of this information giving rise to clinical decisions. 
Generally there are three types of organization of the medical record: 
 
1. Time-oriented medical record, in which clinical data and observations are recorded 
chronologically; 
2. Source-oriented medical record, in which clinical data are arranged according to their origin (eg: 
medical history or physical examination); 
3. Problem-oriented medical record, in which clinical information is organized by issue. 
 
In obstetrics, clinical data are handwritten on specific health reports of the pregnant woman, serving as the 
basis for provisioning health care. Therefore, although they are easily transportable and data entry is simple, 
there are drawbacks such as possible illegibility of clinical records by other health professionals or loss of 
information. 
Therefore, the electronic record of these data would be beneficial due the ease and speed of access or 
readability and increased protection compared to the paper system. 
The main challenge of implementing a computerized system of this kind is to have the ability to captivate 
healthcare professionals through powerful technologies and appropriate to their needs [6]. 
4. Technologies 
Because there are multiple mobile platforms, it is necessary to analyze a way to encompass the largest 
possible number of users when developing an application. 
A native application is an application designed specifically to run on the operating system of the mobile 
device and on its firmware and it needs to be adapted for different devices  [8]. Native applications can be 
downloaded and installed on your mobile device. Any user can view portals as Apple AppStore, GooglePlay or 
Blackberry App World and download the applications appropriate to your operating system [8]. 
A web application is an application that runs in the browser and its downloaded each time it runs, and can be 
used by all mobile devices capable of accessing the internet [8]. It consist of a set of web pages designed for 
small sized screens and are independent from platform where it is executed because they are based on HTML5. 
It is simpler to begin to develop a mobile web application than to develop a native application. 
As native applications are not portable, i.e., they cannot be used by a mobile operating system different from 
that for which they were specifically developed, it implies having to develop an application for each platform, 
involving more costs, more time and resources. 
However, thinking in a hybrid implementation, there can be harnessed characteristics from native 
applications and characteristics from web applications. A hybrid application is a web application developed 
using HTML5, CSS3 and Javascript and then placed inside a package that allows access to native features. 
PhoneGap is the most popular Framework for creating these hybrid applications [9]. Therefore, the approach to 
follow is to develop a mobile web application that will be wrapped latter to allow distribution as native 
application. 
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5. Results 
In this section the authors intend to support the profit that comes from the implementation of these features and 
explain the characteristics that lead to a product that respond to the daily needs of obstetricians. 
5.1. Record creation 
An obstetrician deals daily with a wide number of future mothers. They bring along a document that 
contains all the information related to their clinical history and pregnancy. However, the misplacement of 
documents is a real scenario that will lead to a new gather of all data, and data may not be so accurate or even 
impossible to rebuilt (for instance, blood tests or other during pregnancy). Being a handwritten document it’s 
sometimes hard to read due to some hand writings so it’s a problem to add. Therefore it is crucial to find a way 
to give to the health professional a tool that allows him or her to access to data from each pregnant woman at 
any given time and place. 
It is, therefore, useful a functionality that allows creating records from each mother, enabling the storage of 
data relative to personal information, personal and family clinical history and pregnancy related information. 
However, given the number of fields to fill for these three topics, it is useful to enable that these data may be 
filled later, only requiring the filling of the mother’s name to allow her identification.      
5.2. Registry consultation 
Since that at any given moment the obstetrician follows several pregnant women, and so that the registry 
consultation on the application is facilitated, it is advantageous to have access to a filtering function, allowing 
the registry search through the future mother’s name. When consulting the previous introduced data relative to 
a pregnant woman, it is important to enable its modification or update. Therefore, in case some data is not 
introduced when the record is created, the function allows that this data is introduced at any time. Besides the 
personal information, clinical history, current gestation, it is interesting to enable also the storage, consultation 
and modification of birth related data. 
Since that, depending on the health professional, a gathering of information about the pregnant woman’s 
health condition is made every two or four weeks, it is significant to enable the registry of that data on the 
application every two weeks. This registry can become even more practical through the automatic date 
calculation in which each of these gatherings of information should take place, starting at day 1 of the 
gestational age. The obstetrician, besides gathering the data, compares it with data gathered in other weeks so 
that he can verify if the values registered point out some problem with the pregnancy, which is a very important 
step towards prevention, because it is important to make new decisions that lead to the mother and baby’s 
wellbeing since the moment when inconsistent data are detected. Therefore, a function that allows to 
automatically compare values gathered every two weeks and still provides the comparison between gathered 
values and ideal values brings benefits to the user, the mother and the baby. Because of the importance of this 
data, its access out of the context of the application makes its visualization and sharing even more 
convenient.         
At last, it is also very common that the obstetrician is interested in making new appointments or analysis. 
Being able to manage these events on the application is very handy, for that being enough to provide operations 
like visualization, insertion, modification and removal of events, allowing that the most needed data relative to 
the pregnant woman is concentrated in only one place.    
Given that in certain occasions it is useful to consult the data out of the context of the application, it is 
crucial to allow the automatic generation of text reports relative to previously filled data of one or more 
pregnant woman simultaneously. This is due to the fact that the pregnant woman might want to share the 
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gathered data with a general practitioner, for instance. Thus, it is advantageous to enable reports to be generated 
that can be printed or sent via e-mail.   
Over a year there are several future mothers that after giving birth become mothers. Therefore it is important 
to notice that, to facilitate navigating through the application, it is convenient that after the birth mothers no 
longer are kept in the system, since there is no usefulness in accessing their data. However, one mother can 
become a future mother, with a new pregnancy. For this reason it is important to implement a method through 
which it is possible to maintain active the future mother’s information and the previous mother’s information 
invisible. Thus, in case of a new pregnancy, it becomes possible to recover previous data by making the 
respective record visible again, not needing to dispend time again gathering data. However, it is not enough to 
change the records to visible or invisible. It is important also to have the possibility to eliminate records in a 
permanent way, when it is certain that the patient won’t get pregnant again due to the changing of obstetrician 
or of place of residence.    
5.3.  Agenda 
As referred previously, an obstetrician deals simultaneously with several pregnant women, and each one has 
or may have, for instance, several blood tests or other, and various medical appointments. On the other hand, 
each mother’s pregnancy should be associated right from the beginning to an estimated date for the baby 
delivery.  Along this period, the obstetric collects all the information about the clinical history and status every 
two weeks in specific dates. 
All this dates from every pregnant woman, make up the obstetricians agenda, but with so many events it 
becomes harder to have an accurate management. 
It will be problematic at so many levels, such as setting new events or appointments (the health professional 
may involuntarily book different events for the same day.   Also when deciding or setting his personal vacation 
dates, because he has so many events, it’s hard to know which periods of the year are free. 
Therefore it’s crucial to supply a tool that allows these professionals to dispose at any moment the schedule 
of all the events associated to the future mothers. 
On the other hand it may be necessary to access to sub- groups of events in another format.   This may refer 
only to events of certain future mothers, or events of a certain time period.    It’s very useful to have a way 
available that permits the generation of chronological medical reports, corresponding to the events of one or 
more pregnant woman or related to a certain month or year. It’s availability to access this information outside 
of the application is also extremely useful. 
5.4. Gestational age and expected date of delivery 
An adequate follow-up will assume the knowledge of the gestational age and expected delivery date. 
However this information is not immediate, so it’s necessary to manipulate the gathered information with the 
pregnant woman to obtain her values.  Therefore, this is an essential functionality in any product destined to the 
obstetric area. Hence, this calculation being available from previously gathered data relative to each pregnant 
woman allows the user to get indispensable data in a convenient way. However, it may occur to be required the 
calculus of the gestational age and expected date of delivery, based on data from the future mother, without any 
professional connection with the obstetrician. Thus, to allow a quick calculation of these figures without having 
to normally register that information it is very relevant to allow the use is this functionality without being 
associated to any record.    
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6. Conclusion 
In a world which is more social and filled with human-machine interaction, mobile applications are 
increasingly important, and changed the trend of the content available on the web to mobile applications. There 
are several factors to consider when developing a mobile application, such as development skills, necessary 
device features, importance of safety, ability to work offline and transportability. [9] 
Different mobile devices use different mobile operating systems, and Android and iOS operating systems are 
the most popular because they are the ones with the highest market share. However, Windows Phone 7 and 
Blackberry OS are also quite popular in the world of mobile devices. Consequently, before developing any 
mobile application, it must be analyzed to which platform this application should be built. To avoid having to 
be developed an application for each platform, a multiplatform hybrid approach will be followed, on which an 
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